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Introduction 

The concept of contracting as a science has been, in recent 
years, lightly addressed in the literature and has briefly 
invaded discussions among theorists and practitioners. Much of 
the research undertaken within the contracting boundaries has 
been primarily application oriented, designed to solve a 
particular problem or support a general supposition. Regardless 
of the rigor introduced into these research efforts, they have 
gone largely unnoticed by the general contracting community 
because they fail the test of solid grounding in a theoretical 
franiev/ork characterized by principles and lav/s. 

The idea that contracting is, or could be identified as, a 
science is viev/ed by many as a worthless exercise. Those v;ho 
have given much thought to this notion are v/idely diverse in 
their opinion regarding the validity or necessity of 
distinguishing contracting as a science. Because contracting has 
been frequently considered as a service or support function 
accomplished by administrative-type personnel, it is typically 
held as a non-discipline, unv/orthy of any serious analysis. 
Little effort, therefore, has been put forth to identify a 
methodology of contracting and the body of contracting knowledge. 
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Although several textbooks and articles have been published 
setting forth the "Principles” of procurement/ purchasing, 
acquisition or contracting, none have attempted to define a 
"contracting principle" or to develop a theory of contracting 
within v/hich its various aspects could be examined. At best, 
these can only be portrayed as "policies," "functions" or 
"procedures . " 

This, article is devoted to the proposition that contracting 
is a science, albeit in infant stages, and the evolution of 
contracting into a mature science can only occur with the careful 
identification of its underlying principles integrated into a 
systemacic theory, rigorously tested and constantly challenged. 
iJith this base, theorists and practitioners can begin to explore 
and build the sound theoretical foundation necessary for 
contracting science activities: data collection, evaluation. 



analyses and prediction. 

Bartels, in addressing the emerging issue of marketing as a 

science over three decades ago, contends that: 

If marketing is to be regarded as a science, the study of 
it both in form and content must correspond to the 
standards of science in the social realm. First, the 
objective of observation and investigation must be the 
establishment of general laws or broad principles, not 
merely settled rules of action or operating procedures. 
Second, prediction made possible through the development 
of laws should be of social import and not merely 
institutional application. Third, theory and hypotheses 
employed in prediction and in the drawing of further 
inferences should be useful for the extension of 
knov;ledge as well as for guiding administrative means 
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tov/ard profitable ends. Fourth, abstractions as v;ell as 
concrete facts should be used in the e::planation of 
marketing phenomena.^ 

The same might be said of contracting. Without knov/ing, and 
perhaps even caring, those involved in the study of contracting 
phenomena have "violated" each of the four standards offered by 
Bartels. First, the objective of observation and investigativou 
in the contracting field has not been the establishraent cf 
general lav/s or broad principles and has rarely risen much above 
settled rules of action or operating procedures. Despite cne 
label of "principle," contracting research has resulted in a poc 
pourri of management policies and actions. In ennlcring tne 
environment of Federal contracting researchers, Williams anc 
Arvis lament that: 

Where they would seek rigorous analysis, they find 
anecdote and opinion; instead of objectivity, advocacy; 
products based not on empirical study, but on essay and 
exposition; no integrated accumulating body of knowledge, 
but isolated collections of works on related topics. ^ 

Regarding Bartels' second standard, virtually every issue 

studied has been pursued for institutional application. This has 

been a function of sponsorship and funding. The m.echanisi.i 

doesn't exist to develop contracting laws independent of 

institutional bias, and any predictive capability of research 

results has not been developed for its social import but 

^Bartels, Robert, "Can flarketing Be A Science?" The 
Journal of Marketing . Vol. XV, No. 3, January 1951, p. 323. 

^Williams, Robert F. and Paul F. Arvis, "The Possibility of 
A Contracting Science," 1985 Proceedings of the Federal 
Acquisition Research Symposium, pp. 26-27. 
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primairily for its institutional applicability. Further, one 
raight ask what is even intended by social import. Perhaps the 
ability to use laws to predict for institutional benefit may be 
of sufficient social import in and of itself. 

Bartels's third standard is more difficult to assess because 
the contracting discipline has failed to generate a systematic 
theory and set of hypotheses, let alone employ them j.n a 
predictive capacity. When such a level has been achieved (tneory 
and hypotheses), significant efforc v/ill be necessary so 
recognize hov/ knowledge might be extended over cne mere 
compelling requirement to predict for decision-making purposes. 

Lastly, the contracting discipline nas yet tc identify those 
abstractions relevant to the explanation of contracting phenomena 
before ensuring they are integrated v;ith concrete facts. 

The Mature of Science 

Before embarking on an exploration of contracting as a 
science, it vvould be useful to first examine the characteristics 
and criteria of science. Such an examination should reveal the 
structure within which contracting must necessarily be analyzed, 
and successfully so, before achieving science status. A brief 
discussion of the requirements, functions, goals and aspects of 
science will hopefully lead to a better grasp of the manner in 
which contracting as a science must be observed and recognized. 

Although many definitions of science exist, Campbell may v/ell 
have best defined science by stating: 

Science is the study of those judgments concerning v/hich 

universal agreement can be obtained. It is the fact that 
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there are things concerning v;hich universal agreement can 
be obtained which gives rise to our belief in the 
external world, and it is the judgments which are 
universally agreed upon v/hich are held to give us 
information about the world. 

This viev; of science is supported by Ziman through his 
argument that "the goal of science is to achieve a consensus of 
rational opinion over the v/idest possible field. 

Campbell speaks of "universal agreement" while Ziman speaks 
of "consensus of rational opinion." Both of these require that 
members of the community have an opportunity to evaluate ana 
examine those items to be judged, and further, to set forth 
agreeraent/disagr eement or an opinion regarding these items. 
Science, therefore, involves an examination of opinions or 
propositions v/ith the objective of reaching general consensus 
(possibly universal agreement) with respect to these opinions or 
propositions. Science consists of lav;s and theories which have 
survived critical testing and study by capable and disinterested 
individuals and v;hich are found "so persuasive that they are 
almost universally accepted."^ 

If science is the striving for general consensus of 
judgments, v/hat are the essential characteristics of a science? 
Although much debate has occurred on this topic. Hunt has emerged 
with one of the most widely accepted views of the substantive 

^Campbell, Norman, What Is Science ?. Dover Publications, 
Inc. , 1952 , p. 27 . 

^Ziman, John M. , Public Knowledge , University Printing 
House, 1968, p. 9. 

^ Ibid . 
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characteristics differentiating sciences from other disciplines. 



These include: 

1. A distinct subject matter 

2. The description and classification of the subject matter 

3. The presumption of underlying uniformities and 
regularities concerning the subject matter 

4. The adoption of the method of science for studying the 
subject matter^ 

Follov;ing a brief discussion of scientific lav;s, theories and 
principles/ these four essential characteristics v^ill be used to 
analyze the degree to v/hich contracting meets the definitional 
deraands of science. 



Science is structured by the foilo;7ing: 

1. Ocservations (empirical data) 

2. Concepts and constructs which are abstractions of 
phenomenon or other higher level concepts 

3. Hypotheses which express possible explanations of cause 
and effects 

4. Principles or laws which consist of hypotheses that have 
been subjected to some form of experimental verification 

5. Theories or derived propositions v>;hich relate data, 
hypotheses and lav/s in a general and consistent 
structure^ 



^Hunt, Shelby, Marketing Theory: Conceptual Foundations of 
Research Marketing . GRID, Inc., 1976, p. 21. 

"^Heuer, Gerald R. J., Major, USAF, Kingston, John C., 
Captain, USAF, and Williams, Eddie L., Captain, USAF, A Proposed 
Definition anci Taxonori>v for Procurement Research in the 
Department of Defense , unpublished Masters thesis. Air Force 
Institute of Technology, Wr igh t-Pat te r son AFB, Dayton, Ohio, 
September 1977. 



6 



One of the key elements of this structure is the idea of lav/s 



or principles. Simply stated, a law is an "assertion of an 

r> 

invariable association.”"^ InvariablOr as used here^ implies an 
unchanging or constant association. Laws are considered the raw 
material of a science. Mot only are complex, sophisticated laws 



always oeing oui_- rrom more e*emem:ary anc simpler lav/s, out toe 
elementary, simpler lav/s are alv^ays in she process of oeing 
broken down into more basic invariable associations.^ Tnus, 
scientific lav;s are in a constant state of examination anu 
development. La\/s order experiences; tnat is tney "change 
miscellaneous collections of apparently unconnectea ooservationo 



into a connectec senes o; 



>a rt icuia r 



Xilw v-ClliV 



II 1 j 



IWC 



.gibie. 

Although the invariable association requirement is the 
fundamental and primary requirement needed to classify a law, 
other criteria must also be met. Hunt has stated the following 
as additional criteria of lav/s; 

1. Generalized conditionals; If/then relationship. 

2. Empirical content; Lav;s must have a basis in factual 
observations; nonsense statements or strictly analytical 
statements would not qualify. 

3. Momic Necessity; The implication that the occurrence of 
some phenomenon must be associated v/ith some other 
phenomenon; the relationship cannot be just chance 
(invariable association). 



^Campbell, What Is Science? , p. 49. 
^Ibid., pp. 43-45. 

^“^Ibid., p.63. 
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. Sys temat ically integrated: Laws must not be just a 

suramary statement of observed regularities, but I'iust be 
able to be assimilated into the larger body of scientific 
knowledge. ^ 

Laws are generally recognized to be of two types; empirical 
and theoretical. These types are distinguished by the methods 
through which they are derived. 



Empirical 1 a v; s are generalisations c e r r v e d fro;.; a n 
accumulated mass of evidence. Theoretical la'.7S, on the ocner 
hand, are 



. . . essentially interorscations 



o d o V , ^ 






upvon presupposec 
nocions and no;: upon tangible measuracle evicence. . . . 

rules of inferences uoon cue basis of v/nicn prooaoi-. lop 
and prediction are /a r ranted. 

ivian aneorecicai lavv’s, arcnougn ezcperience and eviaonce ..;ay 
net always confir;;; the states relacions.:_p, one ^av; ,.;ay je found 
to be plausible if it is v/ell framed. Theoretical lav/s are 
identified mostly with the social sciences. 

Scientific laws can also be classified into various 
categories in accordance with such factors as time, universality 
and range. A distinction must be made betv;een lav/s and 

principles. Whereas laws are "invariable associations," 
principles are considered to be fundamental truths or fundamental 
assumptions. They are, in essence, higher order lav/s in tliat 



^^Hunt, Marketing Theory , pp. 64-66. 

^^Bartels, "Can Marketing Be A Science?" pp. 320. 
Ibid . 

^'^Ibid. , p. 321 . 

^^liunt. Marketing Theory , pp. 30-96. 
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principles are basically lav/s that are held to be of "extreme 

central importance or significance to a discipline.""^ In 

addition, substantial evidence which corroborates the validity 

and reliability of the principle is available. The hierarchial 

relationships betv;een principles, lav/s, law-like generalities, 

and empirical generalities are illustrated in Figure 1. 

Just as lav/3 are used to describe invariable associations, 

theories are used in science as a means of descrioing or 

explaining laws. To use a formal definition, 

A theory is a systematically related set of statements, 
including some law-liice generalizations, that is 
empirically nestable. The purpose of theory is to 
increase scientific under standing througn a systemaniseJ 
structure capaole of ooth explaining and predicting 
phenomenon . 

Three elements are essential to this definition. First is 
the concept of "systematically related." The statements used to 
explain phenomena must be incorporated into the total body of 
scientific knowledge; isolated statements do not contribute to 
the expansion of scientific understanding. 

Second, theories must be "empirically testable." This is 
needed to ensure that different investigators v/ith different 
attitudes, beliefs and techniques are able to conduct tests and 
make observations concerning the validity of the theories. 
Again, since the purpose of theories is to expand scientific 



^^Ibid. , 


P- 


76. 


^"^Ibid. , 


P- 


104. 
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Figure 1 

HIERARCHY OF SCIENCE 



The evidence corroborating certain 
laws is overwhelming, and the laws 
are held to be of extreme central 
significance or importance to a 
discipline are called > 



PRIMC 






PLES 



Lav/-like generalizations for v;hich 
there is substantial corroborative 
empirical support are called > 



Generalized conditionals that (a) 
liave empirical content, (b) exnibit 
nomic necessity, and (c) are systematic- 
ally integrated into a scientific body 
of knowledge are called > 



LAUS 



LAw-LIKE 
GENERAL I ZATIOIIS 
/h 



Statements that specify a relationship, 
of tae basic form "Ail A ore 3" or 

"If X occurs, then Y would be expected GENERALISED 

to occur" are called > CONDITIONALS 



Source; Hunt, Marketing Theory 



knov/ledge, any theory not empirically testable would not be able 
to serve this purpose. 

Finally, theories must explain and predict. By "specifying 
what variables are related to v;hat other variables and hov; they 
are related, theories enable scientists to predict from certain 
variables to other var iables. This predictive quality is 
considered the greatest value of theories. 

From a theory, meeting the definition stated above, three 
things are possible. These are; 

1 P 

Xeriinger, Fred N. , Foundations of Behavior Research . 2nd 
Ed., Holt, Rinehart and I/inston, 1973, p. 9. 
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1. The lav/s v/hich the theory is devised to explain are 
deduced from it 

2. The theory can explain those laws in a sense of 
introducing ideas v/hich are more familiar, and 

3. The theory can predict nev/ laws which ultimately turn out 
to be true.^-^ 



In short/ theory provides a logical ordering or pattern or 
ODservation chat can oe used for simplifying decision-maK _ng ana 
for predicting the future. Theory is necessary for any science 
and the sophistication of theories is a measure of the macurity 
of a science. 

The Structure of a Contracting dcience 

now that tne general cnaracceriscics of a science ana c.;e 
four critical reouiremencs of science nave seen sresenteu, ic 
V/ o u 1 a o e a p p r o p r i a c e to examine tne e x t e n c c o v/ n i c h c ii e 
contracting discipline "fits" these requirements of science. 

To review, the four criteria of science are; 

1. A distinct subject matter 

2. A description and classification of the subject matter 

3. The presuraption of underlying uniformities and 
regularities concerning the subject matter 

4. The adoption of the scientific method for studying the 
subject matter 

Distinct Subject Matter 

Hunt states that one of the prerequisites for a field of 
study to become a science is for that field to have a "distinct 
subject matter" which can "serve as a focal point for 



^^Campbeil, "What Is Science?", p. 89. 
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The distinct subject matter of contracting 



investigation. 

might be found in the explanation or definition of the 
contracting process or, more specifically, the definition of a 
contract. From a Federal Government point of view, a contract is 
defined as: 



. a mutually o i n a i n g legal relationship 
ooiigaces ::ie set-er to furnisn tne supplies or serv 
(including const rucaicn) and tne ouyer so pay fur r 
It includes all types of coramiaments that obligate 
government to an expenditure of appropriated funds 
that, except as otherwise authorised, are in writing - 



ices 

nem. 

trie 

and 

In 



addition to oiiateral 
are not _ imi t ad to) 
oruers or tasK _ett 
Agreements; _etter c 
oruers, under v/nicn 
v/ritten acceptance or 
moulf ications . font 
cooperative a^j reerients 



instruments, contracts inciuce (out 
u’wards and notices of av^ards; ^oo 
:ers issued unuer lasic druering 
ontracts; orders such as purchase 
the contract becomes effective sy 
performance; and oilatera* contract 
racts up. not inc_uce grants inu 



A more generalised definition v/itn less 
modifications v/ould be that offered by Arvis: "an 

betv/een tv/o or more competent parties to perform some 
for consideration."^^ 



specii-ic 
agreement 
legal act 



One possible candidate for the definition of the distinct 
subject matter of the contracting field is, "the study of 
acquiring goods and services in the marketplace by utilizing a 
contractual device. This definition emphasizes the 

9 n 

^^Hunt, Ilarketina Theory , p. 13. 

9 1 

Federal Acciuisition Regulations . U.S. Government 
Printing Office, 1984, Section 2:101. 

2 2 

Arvis, Paul F., Professor, Florida Institute of 
Technology, Fort Lee, Virginia, Interview granted 25 August 1936. 

2 3 • 

Snerwan, Stanley 13., Professor, The George ^/ashington 
University, IZashington, D.C., Interview granted 27 August 1986. 
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"acquiring" aspect of contracting; however, it might be 

appropriate to distinguish betv;een contracting, purchasing and 

acquisition. Contracting does not appear to be synonymous v/ith 

either purchasing or acquisition. Lorette defines acquisition as 

. . . the process used by people to manage the 

integration of all activities required to obtain goods 
and services to meet a need. 

These activities include; 

* defining a need 

* soliciting and e:;ploring alternative solutions 

* conducting tests and evaluation 

* choosing what to obtain 

* selecting sources 

* conducting price and cost analysis 

* advertising, negotiating, a v/ arcing, and 
administering contracts 

* budgeting and financing the above activities. 
Purchasing is a method of accomplishing the acquisition 

function; contracting can be viev/ed as a type of purchasing; one 
that is differentiated by the legal characteristic of the 
contract. Other types of purchasing, although less frequently 
employed, such as bartering and auctioning, generally do not 
possess this contract feature. Certainly, contracting is similar 
to purchasing in terms of buyer/seller relationships, hov/ever, 
the contract and its legal implications alters such 
relationships. Those areas of inquiry contributing to a better 

^^Lorette, Richard, "Is it Acquisition? Procurement? 
Contracting?" Government E:;ecutive . July 1979, pp. 33-43. 
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unuer standing of buyer/seller relationships and characteristics 
v;ould be a part of the suoject matter of a contracting science. 



By stating "in the marketplace," Sherraan's definition 

acknowledges external forces, both governmental and 

nongovernmental, which affect the contracting process. 

In a recent attempt to establish boundaries around ahe body 

of contracting knowledge, Larnm reported a definition adopted by 

the National Contract Management Association (KCMA) as follov;s; 

Professional proficiency in contract management requires 
broad knov/ledge and a range of skills in the areas of; 

1. Business Management, paraicularly mater ia^s and 
operations management, industrial marketing, financial 
management, and related accounting. 

2. Che econom.ics of materials and operations managemenc. 

3. Cost and price analysis and negotiation techniques. 

4. Legal and regulatory aspects of procurement and 
contracting . 

5. Managerial planning, decision making, communication, 
and control. 

6. Procurement and contracting policy and procedures. 

7. Management information systems, and information and 

data analysis. 25 

Although this definition serves more as a basis for the knov/ledge 
and skill requirements of the profession than as a statement of 
the underlying, integrated, systematic body of theoretical 
knowledge, it is a useful starting point. 



^^Lamm, David V., "The Professional Body of 
Contract Management . Issue 6, Voi. 25, June 19G5, pp. 



Knowledge, " 
30-31. 
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Although there is not a clear consensus as to the definition 



of contracting or a contract, there does appear to be sufficient 
agreement on the broad boundaries of the field. The first 
distinguishing characteristic of science is that it relates to a 
distinct subject matter. Contracting, to the extent that it can 
oe consiaered the study of acquiring goods and services in ane 
marketpJ.ace tarough a contractual device, .;ou_ci appear to sat_ofy 
this requirement. 

Description and Classification of Suoject datter 

A classification scneme "is a type of non- tneoretica_ system 
v;hich sets conditions for tne applicaoi-ity of its categorical 



terms. The imoortance of c.assif icat ion scnemes 



oraer tne universe or tne cuD-'ec- 



anu 



mat me ’ 



.n 



development of theories. The contracting literature is replete 
with various attempts to model the contracting process. Sherman 
suggests that the procurement process should be viev;ed as a life 
cycle model on a continuum focusing on the planning phases before 
contract award and the administrative actions following award. 
(See Figure 2). Lamm contends that the contracting process 
consists of six major phases: (1) acquisition planning, (2) 

source solicitation, (3) source evaluation and selection, (4) 
contract negotiation, (5) contract av/ard, and (6) contract 



'‘^Hunt, Shelby, "The liorphology of Theory and the General 
Theory of Marketing," Journal of Marketing . Vol. 35, April 1971, 

p. 66 . 



') 7 

^ Snerman, Stanley M. , Government Procurement rianagement , 
Wordcrafters Publications, 1985, pp. 220-223. 
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GENERIC PROCUREMENT MODEL 
(Material or Services Acquisition) 



Needs 




Make or Buy 




Requirement 


Perception 




Dec is ion 




Definition 



Disposal 




Resource 






Allocation 









Application 6 
Utilization 








Solicitation & 
Award 








1 


Payment 


1 


1 


Completion , 




Performance 


Discharge 


i 


Delivery a 




Admin istracion 








Acceptance 









Figure 2 

administration. 28 This generalized model of the contracting 
process is soraev/hat consistent v;ith the model established by the 
Commission on Government Procurement (COGP) which appears as 
Figure 3. Judson suggests a "profile of the characteristics of 
ordinary consumer goods compared to the characteristics of unique 
products involving some technical uncertainty . "28 

2 8 

Lamm, David V., Adjunct Professor, course lecture notes, 
Principles of Acquisition and Contracting, Uaval Postgraduate 
School, Monterey, CA. 

^^Judson, Robert R., "A Profile of Acquisition 
Environments," Contract Management . Issue 12, Vol. 26, December 
1986, pp. 14-15. 
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THE PROCUREMENT PROCESS 




Figure 3 

Perhaps the most definite attempt to develop a contracting 
classification scheme is that niade by Heuer/ Kingston and 
Williams in their thesis "A Proposed Definition and Taxonomy for 
Procurement Research in the Department of Defense."^® The 

proposed taxonomy, although labeled a "procurement taxonomy," 
might well serve as the basis for a contracting science 
classification scheme. This particular classification method is 
a process-oriented taxonomy in that it defines distinct 
categories along a sequential time line. Although this is an 

^*^Heuer, et al., "A Proposed Definition and Taxonomy for 
Procurement Research in tlie Department of Defense." 
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acceptable method of classifying the subject matter of 
contracting, it might not be the only or the best classification. 
Additional schemes, more useful for developing theories and for 
providing an understanding of the subject matter, will probably 
be needed. These schemes might be focused on the types of goods 
or services {standard vs. unique), the types of sellers, the 
hierarchy of relationships required by the contracting process, 
or an array of contracting functions categorized by knov;ledge and 
skill levels. Altnough additional research is required in this 
area, preliminary v/ori< indicates thac contracting can oe 
classified and described in some manner or form. 

■Jnderlying Unif ormicies and Regularicies 

Of the four criceria for a science, pernaps the most critical 
is the identification and enumeration of underlying uniformities 
and regularities. This is based on the assumption that any 
contracting knowledge must, to be accepted, be based in part on 
underlying uniformities and regularities of the contracting 
field. Accordingly, the bulk of the research effort for this 
article v;as directed towards the identification and articulation 
of those principles that were generally accepted by the 
contracting community. From’ an expression of these principles, 
it was felt, the uniformities and regularities v/hich serve as 
their foundation could be attempted. A principle, as used 
herein, is a general proposition sufficient to the series of 
phenomena under consideration to provide a guide for thought. A 
principle serves as a fundamental truth, a comprehensive lav/ or 
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doctrine from which others are derived or upon which others are 

O 1 

founded,^ In order to identify candidate princi^jles, 
interviev/s v/ere conducted with individuals knov/ledgeable and 
familiar v/ith the contracting field. The purpose of the 
interviews was to surface those concepts v/hich mignt be 
considered contracting principles. The premise for cnis 
particular approacn v;as cnac if contracting principles lo erc-st, 
then most, if not ail, of the i nt e rviev/ees would be av;are of 
these basic concepts and v;ou_d express tne;:; in come rasnion 
curing cue interviews. Once me concepts or contract :.n': 
principles 'were enpressac and categorised, the criteria upon 
v/hicn principias ana lav;s are eva.uatac ana judcjec '.;ere app*_ec. 



faoie _ ^3 a list or cne crinciicici 



orr ereo 



.ntervieivees 



the best representation of an underlying concept or theory of 
contracting. Perhaps one of the most notable observations is 
that there v;as not overwhelming agreement regarding the existence 
of any one "principle." (The highest agreement consisted of 55% 
of the interviewees and then for only one of tv/elve 
distinguishable "principles" ) 

As can be observed by the percentage of interviev/ees citing 
each concept, all of those presented fell far short of general 
consensus and only one was offered by more than 50% of the 
interviewees. This is not to mean that none of the concepts 
which surfaced in this study are potential candidates as 
"principles." If the researchers had developed candidate 



^^Hunt, Marketing Theory , p. 76. 
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generalizations and then asked the interviewees the degree to 
which they agreed or disagreed with chese propositions, an 
entirely different pattern of responses could have (and is 
expected to have) occurred. The idea behind this study was to 
observe v/hat would surface as general contracting propositions or 
concepts without prompting. 

It is appropriace at tnis point to atcenr-t to osteri.^ne 
v/hether any of the propositions presented in Table 1 m-ight 
satisfy tne conditions of an unaer-.ying uniforiaity or recuiari'cy. 
It is suggested mac if one or more of t nese (or any ouae r 
propositions v/nicn mignt be ofiareu) can meec ca.e rest of 
anoer_ying uniformities anc regularities, tney ;ai-._;at oegin :o 
jl_:r,u tne loader lepicaed in ligure 1. To reviev;, reiaaionsn:.^-.s 
v/hich can be (1) expressed as generalized conditionals, which (2) 
have empirical content, and (3) exhibit nomic necessity, and (4) 
which are (or can be) systematically integrated into a 
theoretical body of knowledge could be viewed as lav;-like 
generalizations or laws or principles. 

To demonstrate how this scheme might apply, item 2 from 
Table 1 is selected as a candidate for an underlying uniformity 
or regularity. This proposition was stated essentially in the 
follov/ing fashion by the interviewees: Different environments 

affect contracts in a different fashion and can affect the 
effectiveness and process of a contract. As a generalized 
conditional, this proposition might be stated as follo^/s; "If 
tne environment and assumptions upon v/hich a contract is 
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TABLE 1 



CONCEPTS OF CONTRACTING PRINCIPLES 



CONCEPT 



PER CENT OF 
INTERVIEWEES OFFERING 
CONCEPT 



1 . 



2 . 



The principal objective of negotiations 
is to reach a fair agreement 

Different environnenes affect contracts 
in a different fashion and can affect the 
effectiveness and process of a contract 



55 



35 



3. Price is a function of unique goods 

vs. standard goods and is determined by 
the marketplace, demand, cost and 
negotiating effort 



o o 



In the absence of competition, less 
effective procurements v;ili probably 
occur 
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5. The parties to a contract are motivated oy 
different factors; each party acts to 
satisfy one's own objectives 

6. The buyer has the broadest range of 
choices to meet system needs 

7. Contracting is a sequential time-phased 
process with multiple paths; the nature 
of the products determines the path 

8. The parties to a contract intend to 
fulfill the agreement 

9. Changes to a contract are evolutionary 
and in harmony with the peculiarities 

of the time period and society in general 

10. A contract is for the acquisition of goods 
and services in the marketplace (economic 
exchange) 

11. Each party has a right not to enter into 
an agreement 

12. Contract types are irrelevant to contract 
performance 



^ / 
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negotiated and performed are varied, then the process and 
effectiveness of the contract will be altered." This generalized 
conditional iraplies that the occurrence of sorae phenomena (change 
in contract process and effectiveness) is associated v;ith some 
other phenomena (variance in environraent/assumptions regarding 
contract negotiation/performance) . In a slightly raore developed 
forra, the generalized conditional could be restated "for any X 
(contract), if X is A (negotiated/performed in differing 
environments) , then X is B (changed in its effectiveness/ 
process) . lioving to the issue of erapirical content, Hunt stares 
that "the empirical concent criterion rules out ooth nonsense 
statemenrs and strictly analyst real statements . A nonsense 
statemenr (e.g., v/idgets are alv/ays priced low) is easi._y 
understood, however, an analytical statement bears additional 
explanation. An example of the latter would be that "f is either 
h or it is not h" and any descriptive terms could be used as f 
and h. Because lawlike statements should say something about the 
real v/orld and be empirically testable, strictly analytical 
statements do not qualify as la w like. Examining the 
proposition selected and stated as a generalized conditional, it 
appears to meet tiie criterion of empirical content. It is not 
strictly analytical and through empirical study, the relationship 
can be proven or disproven. Kennedy and others have already 
performed research in this area and have drawn several 

^^Ibid. , p. 68 . 

^^Ibid. 
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conclusions pertaining to the affect of environmental factors 
upon contract effectiveness.^'^ As for tne last criterion 
(systematically integrated into a body of knowledge) , the stated 
generalization has a niche in contracting thought and thinking; 
it is not an isolated assertion having no theoretical 
ramifications . 



Adoption of the Scientific Aetnod 

Perhaps more than any other criterion, applicaaion of one 
scienoific method oo one saucy of a specific cisciPxine, is of sen 



idenciriec as tne sounaary _me oecneen v;nat 



science, 



The scienaific meahod 



an 



ana wnaa is noa a 
invesaioation of 



ri a a u r e o y means or o o s e r v a a i o n , _ n a u c 1 1 o n , i. y p o - .1 3 s 1 s , 

anperimana, caJ.culat ion , prediction and conaroi . .i^cncuc.. me 

scientific method has procedures or techniques generally 

recognized and accepted by the scientific community, these 

procedures may and will vary from one discipline to another. 

These differences in the application of the scientific method are 

, . . imposed by unique characteristics of the field 

under study--not by a difference in the scientific 
method. . . . These differences in application are not 



^^Kennedy, John J., "A Theory on Defense Principles and 
Practices in Defense Marketing,” in Managerial Marketing 
Perspectives and Vievmoints . 3rd Ed., edited by Eugene J. Kelly 
and William Lazar, Richard D. Irv/in, Inc., 1967, pp. 212-213. 

^^Anderson, Paul F. , "Marketing , Scientific Progress, and 
Scientific Methods," Journal of Marketing , Vol. 47, Mo. 4, Fall 
1983, p. 18. 

^^Heuer, et al., "A Proposed Definition and Ta;conomy for 
Procurement Research in the Department of Defense," p. 45. 
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necessitated by nature, but rather the differences are 
the result of hur'<an limitations in applying the 
scientific method. ' 

Ziman supports this concept of human limitations in the 
application of scientific methods, particularly in the social 
sciences; ”... the idea of consensus is there, but the intel- 
lectual techniques by v/hich it migh't: oe created ana enlarged seem 



i n w o t* ^ O 



Given the ratner "soft" nature of the suoject matter of 
contracting, in terras of numan oenavior and motivation, it may 
appear tnat tne suDject matter is too elusive to permit rigorous 
examination and anaivsis. This is not necessarii-V the case. The 
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accomplished by having research results freely published, 
revie v;ed and criticized by the community of contracting 
professionals. The scientific method is a means of obtaining 
valid research for the discovery of lav/s and principles, however. 



the use of such methods does not itself evolve a science 
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The 



scientific method is an acic nowledged procedure, hov/ever, this 
procedure is a relative concept; having different meaning and 
applicability to different disciplines. Anderson states that 
". . . it is more important to ask v/hat methodologies will 

convince the community of a particular research product, than to 



^"^Ibid. , p. 46. 

Ziman, Public Knowledge , p.28. 

^^Bartels, "Can Ilarketing De h Science?" P. 325. 
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ask what is the correct method . Each discipline must 
acknowledge the method that will be used for research validation 
and act accordingly. 

Although levels of rigor for accepting contracting research 
results may not be high initially, the levels will increase as 
more contracting professionals become more concerned regarding 
the credibility and reputation of the discipline. The adoption 
of higher levels of rigor will force the use of more stringent 
and reliable methods of testing. In tne final analysis, those 
initiating a nev/ idea, concept or theory snouid not be concerned 
v/ith determining the correct scientific metnod, but rather should 
seek our the metnod >ri:icn v;ill convince the professicnai 
community of the validity and soundness of tne _^articular ioea, 
concept or theory. 

Obviously, research conducted in a rigorous, well-structured 
fashion will more likely achieve consensus than that conducted in 
a haphazard, undisciplined manner. The task for the researcher 
is to design and follov/ an approach which is best able to obtain 
the general consensus necessary for the product to be considered 
credible and reliable. Regardless of the exact method follov/ed 
in proving or disproving hypotheses and in conducting research, 
the vitality of the scientific process lies in the three areas of 
speculative thinking, deductive reasoning and empirical 

^^Anderson, "Marketing, Scientific Progress, and Scientific 
Methods,” p. 25. 

■^^Ibid. 
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observation.^^ The degree of rigor involved in these cognitive 
processes/ particularly the last two, will determine the degree 
of acceptance accorded the results. To the extent that 
contracting researchers can perform the research process outlined 
above, and to the extent that general consensus can be reached 
regarding well-designed and rigorously conducted research, tae 
criterion of science concerning application of the scientific 
method to the contracting field will appear to have been net. 

Two other ooservations regarding the potential for cue 
contracting field to become a science are offered. First, che 
Kood-Strayer Model concerning sequential research needs in 
procurement suggests six stages througii v/iiicn researcn 
cransiaions in ahie evolution of a discipline . Tnese incluoe: 
(1) Definition of the field - involving descriptive and 
demographic studies; (2) Differentiation of the field - involving 
comparative and exploratory studies, need analysis; (3) Standard 
setting - involving norraat ive-descr ipt ive studies and evaluative 
research; (4) Technological refinement - involving experimental 
research and theory building; (5) Respectability and dynamics of 
the field - involving historical, biographical, field-evaluative, 
survey-descriptive and comparative studies; and (6) Understanding 
the dynamics of the field - involving institutional, 

^“Taylor, Weldon J., "Is Marketing a Science? Revisited," 
Journal of Marketing . Vol. 29, July 1965, p. 52. 

^^Hood, Joseph L. and Daniel E. Strayer, "Sequential 
Research Meeds in the Evolving Discipline of Procureiaent , " paper 
presented to Sixth Annual DOD Procurement Research Syraposiurn, 
U.S. Military Academy, West Point, Mew York, June 1977. 
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Hood and 



environmental, force-field and prediction studies. 

Strayer contend that procurement (contracting) may be entering 
Stage 5 of their model, however, the authors of this article 
contend that contracting may only be making entry into stage 4 
v/hich is characterized by hypothesis testing, empirical analysis 
and theory building. 



The 


second piece of 


evidence supporting 


tae evolution of a 


cont rac t 


ing science lies 


in the application 


of Kuhn's Paradigm 


Ilodei . 


According co Kuhn, a science progres 


5es enrouen pnaseG 


thac are 


directly related 


to cne aorainir.ent: of 


Dcr 3 3 o on 13 Cl caoG'o 



and cohesive tnoories and ideas v/nich nave resuitec from 



scientiric inquiry ana aiscovery . Kunn's chases induce: '1/ 

Age of Pniiosociiy - c na r ac t e r i s ed oy vague, as c trace or 
speculative knowledge where the subject matter appears too 
complex or intangible to permit genuine experimentation and 
research; (2) Period of Discovery - characterized by nev/ 
developments, observations and discoveries which shed some light 
on the subject matter causing the vague, abstract generalizations 
to give v/ay to many more contradictory and speculative theories; 
(3) Epoch of Breakthrough - characterized by a general pattern 
of explanation v;here a set of theories becomes more refined and 
more capable of explaining the phenomenon of the subject m.atter, 
thus gaining acceptance by a greater number of peopile in the 
field, and (4) Classical Phase -characterized by a refinement of 



“^^Kuhn, Thomas S. , The Structure of Scientific devolution , 
2nd Ed., University of Chicago Press, 1970, pp. 10-34. 
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the paradigm, the hardening of theory into orthodo::y, and a 
restructuring of the paradigm through norr.. al science 
investigation which causes anomalies to be discovered, thus 
triggering a "scientific revolution" . A review of the 
contracting discipline over the last several years would indicare 
c a a t contracting is p r o o a o t y i n v o i v e d in z'.ie "Period of 
Discovery." Bataar n.etnods of measuring ana observing contraco 
oerformance, contractor motivation and buying strategies have lea 
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lecnniques advance, .sore sopa^sc_cacaQ ana abstract taecria-. 
be proposed v^hich have greater explanatory and predictive power 
and which gain greater acceptance. In this respect, it is not 
inconceivable that a paradigm may eventually be articulated 
within the contracting field. Because this paradigm formulation' 
and acceptance is the best indication that a discipline is a 
science, it seems plausible that contracting will evolve into a 
science . 

The Purpose of a Contracting Science 

To what end is it appropriate to pursue the idea that 
contracting might be a science? Because there are many arguments 
and controversies pertaining to the establishment of any science 
involving "human behavior" factors, it would appear that the 



^ ^ i t j i c: . , pp . 10-65. 
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values and achievements of "science" status must be great enough 
to counter the criticism and to v/arrant the effort involved in 
the deterr.iination process. Through a review of the literature, 
several achievements and benefits have been identified. 

First, science and its characteristics, focus on 
relationships. Science puts heavy emphasis on obcaining greater 
precision of relationships among phenomena under stated 
conditions . Contracting as a process or as a collection of 
functions or as a progression of events and activities can 
definitely me characterised as a set of relationships. These 
would include the buyer-seller relationship, the relationship 
oetv/een certain anu uncertain goods, and the reiationsnip oetween 
pricing stracagies and outcomes, to name out a few. P-ecor^inc 
just facts and figures is not good enough; searching for cause 
and effect relationships is dictated by the science 
character ist ics . 

Secondly, science concentrates on the use of abstract 
concepts. Science attempts to simplify understanding of 
relationships through the use of abstract concepts which permit 
generalizations.'^'^ This abstraction feature is critical for 
gaining the general consensus necessary for a science. With the 
proliferation of facts and knov/ledge resulting from increased 
research, the "... integration of knowledge on higher planes of 

A r 

Thompson, James D., "On Building an Administrative 
Science," Administrative Science Quarterly . June 195G, p.l04. 

^"^Ibid, pp. 104-105. 
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unification and abstraction . . ."is needed. Science, because 
it places a high priority on the abstraction of concepts into 
generalized statements, can be extremely useful in the 
integration/unification process. The development of abstract 
conceptual schemes also opens nev/ frontiers in human behavior and 
suggests additional avenues for observation and experiment . 

Third, science supports and even demands the development of 
operational definitions. 

Science requires that concepts be defined by a series of 
operations i/nich permit tne sensory perception and 
identification of the phenomena referred to by those 
concepts. Operational definitions make possioie 
independent repetition of observations oy scientists in 
many places aa many aifferent times. 

Contracaing faces the sa-ue definitional problems tnat p_ac;ue 
other disciplines, e.g., no one commonly accepted definition for 
a term or phase used extensively throughout the field. Through 
more rigorous development and application of operational 
definitions, semantic difficulties can be reduced, more precise 
relationships can be identified and a more exacting application 
of the scientific method can be attempted. 

Fourth, a contracting science will help to focus tiie efforts 
of researchers while in turn supporting the credibility of their 
efforts. William and Arvis contend that: 

A O 

^Bartels, Robert, "General Theory of Marketing," Journal of 
Marketing , Vol. 32, January 1968, p.29. 

'^^^Taylor, "Is Marketing a Science? Revisited," p. 57. 

c 0 

^Thompson, "On Building an Administrative Science," p. 105. 
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Researchers v/ill find more order in their output , and 
will have confidence in the validity of the accumulated 
body of knov;ledge. Academicians will be able to teach 
not only contracting techniques and policy (as is tiie 
bulk of most curriculum today) , but also the theory 
behind contracting phenomena. 

Finally, through science and the previously mentioned 
achievements, decision makers will be greatly assisted in t.ieir 
efforts so find sclucions co parp-e:ciag and comipiicated prooxems- 
Old fashioned judgmancai deers ion-;;'.aicing v;i_l oe supnlancao by a 
more scientific approach. Greater certainty and crec_ctaoi__ty 
Will oe _;rcroduced into areas previously he^d to oe uncertain or 
cnaot ic . 
lesoonsibil.' ' 
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tnat the cna r ac t e r is t ics of contract_ng are suen char cne 
evolution of the field into a contracting science is a very real 
possibility. Stating, hov/ever, that a field of study "qualifies” 
as a science does not mean that it is a science. To achieve true 
science status, the attitudes, actions and beliefs of those 
within the field must "qualify" as well. Additionally, science 
is characterized by patterns of activity v;hich HcAcjnew and Pyke 
refer to as the "trademarks" of science. These "trademarks," 
which distinguish science from other fields, include; 



^^V7illiaras and Arvis, "The Possibility of a Contracting 
Science," p. 28. 

^^Buzzell, Robert D. , "Is Marketing a Science?," Harvard 
Business Review . Vol . 41, January-February 1953, p. 4. 

■^McAgnev/, Neil and Sandra I7. Pyke, The Science Game . 
Prent icc-IIall , Inc., 1969, pp. 0-10. 
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1 



An emphasis on the accurate reporting of ’./hat v.'as 
observed by the researcher 

2. The experimentation and manipulation of data, events, 
and so on in order to obtain a better understanding of 
cause and effect relationships 

3. Expansion of the scope of scientific information to 
include information that is of a casting, ganeraiised, 
,/ider applicaoilitv nature 

4. The utilisation of eiaoorate methods to minimise tne 
n u m b e r of errors t a a t .may creep into scientific 
research 

5. The use of more detailed and objective language in any 
and al_ communications 

Underlying tnese science traoemariic is tne concept of 
r e s p o n 3 - c i 1 i t y as applied to the t neo r e t ic i «an anu tne 
practitioner. Tespons icili cy a in mis context, means tne sorrect 
xdenc i f ication of contracting prcolems, concepts ana pnenomena; 
the accurate examination and study of these phenomena; and the 
proper reporting and publication of research results. This 
responsibility includes a comrai traent to the asking of "v/iiy" 
questions. Dixon states that scientific inquiry is the ". . . 

continual momentum towards self-correction which propels 
scientific interpretation of the world more closely towards the 
trustworthy and reliable--towards the truth. Inquiry is 

needed and is essential, but beyond this, the entire community 
has the responsibility to constantly revie v;, criticize and 
accept/re ject scientific research results. Science is ". . . the 
activity of an international community of research workers v/ho 

S 4 

Dixon, Bernard, VJliat Is Science For ? Harper and Row, 1973, 

p . 35. 
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constantly cross-check their v/ork and criticize each other. 
This constant evaluation and criticism is essential, for it 
provides the means of validating existing ideas and concepts as 
well as subjecting new ideas and concepts to a rigorous standard 
of introduction. It serves, for individuals v/ithin the field, as 
tne vehicle for oocaininc general consensus and agraemenc so 
necessary to one advancement of .^nov.- ledge. The auanority of 
science is, in fact, derived from this social responsibility of 
critical ceviev; and evaluacion. 

The concaicc of science is also a mindset, one chat requires 
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explanations or pnenomena. .-'ror ess lonais v/icnin 
responsible for the quality of the work of others just as rauch as 
they are responsible for their own v;ork and actions. Science 
implies that individuals will do those things that are the 
trademark of science. By adhering to the concepts and meaning of 
science, the achievements noted earlier in this article raight be 
obtained. Science, therefore, is more than an honorific title; 
it is a v;ay of life. 

Contracting Research 

The increased iraportance and significance of contracting has 
demanded emphasis on the conduct of contracting research. Such 



^^Ibid. 

^^Fr iedlander , Michael 17., The Conduct of Science , Prentice- 
Hall, Inc., 1972, p. 33. 
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research is needed to provide insight and understanding into the 
many intricacies, relationships and complexities of contracting. 
Contracting research, as currently conducted, is flav/ed in many 
respects. Difficulties exist in understanding the nature of 
contracting research, in the valid identification of contracting 
problems, in the proper evaluation of research results, in the 
integration of research efforts into a systematic body of 
knov/ledge, in the maintenance of research objectivity, and in the 
establishment of a coherent research data base. These probleras 
hamper the effectiveness and reliability of contracting research. 
It is entirely feasible that by approaching contracting from a 
science perspective, many of these difficulties could oe reduced 
or eliminated. 

Conclusion 

In examining the issue of contracting as a science, the 
authors offer the follovv’ing: 

1. The field of contracting encompasses a distinct subject 
matter - the acquiring of goods and services in the marketplace 
through the utilization of a contractual instruiaent -v;hich 
permits focused investigation and examination. 

2. The subject matter of contracting can be organized . 
classified and described . A proposed taxonomy, based on tiie 
contracting process, has already been introduced into the 
literature. Other classification schemes, to a lesser developed 
degree, can also be discerned and should be refined. 
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The scientific nethod has been and can continue to be 



used in the conduct of contracting research. This raetnod 
concerning speculative thinking, deductive reasoning and 
empirical observation has relevance to the study of contracting 
phenomena. 

4. General principles of conaracaing e;:ist and can oe 
identified. Individuals wiaiiin the conaracarng fieia are av.’are 
of and familiar with concepts that can oe Classified as 
fundamenaai trutns which are of significance and imporaanco to 
the contracting profession. 
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regularities form the basis for empirical generalities v;hich lead 
ultimately to laws and principles. 

6. Contracting is evolving into a science . This article 
has demonstrated significant steps in the direction of science, 
hov/ever, a sense of responsibility for protecting the credibility 
of the contracting discipline must be shared by the professional 
people v/ithin the community. A responsibility for questioning 
contracting unknowns, for rigorously analyzing and testing ideas, 
and for scrupulously reviewing all research v;ork is needed both 
to advance the knowledge of the field and to safeguard the 
reputation of the field. 

7. Research effort should be devoted to the development of 
contractinu theories . Theories are developed to explain and 
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predict pheno.Tiena, not just describe the phenor:iena. Too often, 
contracting research is focused on tne "how" of a particular 
problem and not the "why." Cause and effect relationships need 
to be carefully examined and theories explaining these 
relationships need to be proposed. The offering of possiole 
rneories of contracting pnencmena Vviil aignxf icanc^y aovanca rne 
!;ncv/ledge of cne cone r acting discipline. Vigorous, ernpirica^ 
ceseing is required, out the deveiopmenc of theories is a crucia- 
oeginning of tne resting process. 

3. Coneracaing research neeos zo ae cuulisned and cnarea 
v/ian tne coneracting community. The fuii dissaminat ion of 
coneractixig researen permias ine a^cse scrueiny ano exam_naa_on 
a a a c _ s a e e d a u f o r c n e v a _ j. d a a i o n of r a s a a r c a resale s . 
Intellectual discussion of nev/ ideas and approaches is necessary 
for verifying the content of the research and for achieving the 
universal agreement so necessary for a science. 

The increased importance and significance of contracting has 
placed greater visibility and emphasis on the field, v/hich in 
turn has generated greater interest and concern over the quality 
of performance in the field. Individuals are becoraing more 
interested in uncovering the answers to tough questions. 
Likev/ise, they are also concerned about the manner in which these 
answers are discovered and disseminated. As more answers are 
made knov/n, more explanations accepted, and more individuals 
accept the responsibility for protecting the reputation of the 
profession, contracting will become a science. 



36 



Specifying the boundaries or limits of a contracting science 
is an essential first step in the evolution of a contracting 
science. By defining the subject matter, research efforts become 
more focused and concentrated. Greater insight is gained 
regarding specific relationships underlying the subject matter. 
The concept of a contracting science offered in this arcic_e, 
attempts to achieve these goals. Critical evaluation from 
contracting professionals is required to validate this concept. 
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